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(54) Lamp with reflector having a particular lead wire arrangement for a projector

(57) A light source device (10) has: a light-emitting
tube (11) including a light-emitting portion (111) that
emits a light beam through electrodes (114) and a pair
of sealing portions (112, 113) provided on both sides of
the light-emitting portion (111) and lead wires (200, 210)
for making electrical continuity between the electrodes
(114) and an external power source, the lead wires (200,
210) extending from the distal ends of the sealing portions
(112, 113), respectively; and a reflector (12) having a
concave reflecting surface (124) that emits, from the
opening thereof, the light beam irradiated by the
light-emitting tube (11) after aligning in a predetermined
direction, in which the lead wire (200) extends from the
sealing portion (112) on the light beam irradiation front
side of the reflector (12) up to the opening end portion
(125) of the reflector (12), the lead wire (200) having bent
portions (221, 222, 223) in which the lead wire (200) is
sequentially bent along the shape of the opening edge
portion (125). The lead wire (200) is reliably fixed to the
reflector (12) by the spring force between the bent por-
tions (221, 222, 223).
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Description
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

[0001] The present invention relates to a light source
device and a projector.

2. DESCRIPTION OF RELATED ART

[0002] A Projector that modulates a light beam irradi-
ated by a light source in accordance with image informa-
tion and projects an optical image in an enlarged manner
has been widely used, together with a personal compu-
ter, for presentation in meetings, academic conferences,
exhibitions, or the like. In recent years, it has been used
for at-home-movie-viewing.

[0003] Asalight source device of the projector, a light
source obtained by fitting a reflector to a light-emitting
tube such as a metal halide lamp, a high-pressure mer-
cury lamp, or halogen lamp is used. An electrical conti-
nuity between the light-emitting tube and an external
power source is made by alead wire welded to base caps
of sealing portions disposed on both sides of the
light-emitting tube.

[0004] Asdisclosedin Jpn. Pat. Laid-Open Publication
No. 2003-132702 (see FIG. 5 and the like), a light-emit-
ting tube projects in a reflector. In this document, in order
to draw a lead wire extending from the sealing portion on
the projecting lead end out of the reflector and fix the
drawn out lead wire to the reflector, for example, a con-
figuration in which the lead wire is inserted through a hole
formed on the reflector and the lead wire is fixed by a
metal fitting at the hole portion has been adopted.
[0005] In the case where a front glass for preventing
the scatter of broken pieces of the light-emitting tube up-
on burst of the same is provided, a configuration in which
the lead wire is pinched between the edge portion of the
front glass and opening edge portion of the reflector and
fixedly bonded is employed to draw a lead wire extending
from the sealing portion on the projecting lead end out
of the reflector and fix the drawn out lead wire to the
reflector.

[0006] Further, to draw out and fix the lead wire, a con-
figuration like a light source lamp unit 10’ shown in a
sectional side view of FIG. 6 has been employed, for
example. More specifically, in this light source lamp unit
10, a lead wire 200’ extends from a fastener 116 of a
first sealing portion 112 toward an opening edge portion
125 of an ellipsoidal reflector 12 and further extends to-
ward the outside of the ellipsoidal reflector 12 in such a
manner to cross the peripheral edge of the opening edge
portion 125. The drawn out lead wire 200’ extends along
the periphery of the ellipsoidal reflector 12 and is fixed.
[0007] Inany of the above configuration, the lead wire
is fixed to a connection terminal to be connected to an
external power source by welding or the like, the connec-

10

15

20

25

30

35

40

45

50

55

tion terminal being disposed near the reflector.

[0008] However, inthe configuration of the above doc-
ument, a hole or the like must be drilled in the reflector,
decreasing an amount of the reflected light of the light
source by the area corresponding to the hole. This re-
duces light utilization efficiency, thereby resulting in illu-
mination loss.

[0009] In the case where the sealing portion projects
beyond the reflector opening, the front glass cannot be
provided depending on the shape of the light-emitting
tube or reflector, in some cases. In this case, it is difficult
to fix the lead wire to the reflector. If the lead wire is not
fixed to the reflector reliably, the lead wire has possibility
of falling off from the welding portion when, for example,
the lead wire is connected to the connection terminal for
an external power source. Specifically, when the lead
wire may be pulled or pushed and contracted, a certain
load is applied to the welding portion of the lead wire at
the distal end of the sealing portion, whereby the lead
wire to come free from the welding portion, as often as
not. In addition, the possibility that the light-emitting tube
is broken or damaged by the applied load occurs to de-
crease built-in characteristics or reliability of the light
source device. That is, there has been a need to realize
amechanism for reliably fix the lead wire evenin the case
where the front glass or the like is not used.

[0010] In the wiring of the lead wire 200 of the light
source lamp unit 10’ as shown in FIG. 6, the lead wire
200'is notfixed tothe ellipsoidal reflector 12. Accordingly,
the lead wire 200’ tends to be displaced at the opening
edge portion 125 of the ellipsoidal reflector 12, or tends
to slip off the opening edge portion 125, making it difficult
to perform the wiring work of fixing the lead wire 200’ to
a terminal block. Further, during the wiring work, if the
lead wire 200’ is pulled, or conversely, pushed and con-
tracted, a certain load is applied to the welding point on
a fastener 116 of the distal end of the first sealing portion
112, with the result that the lead wire 200’ may slip off
the fastener 116 or the light source lamp 11 may be bro-
ken or damaged.

SUMMARY OF THE INVENTION

[0011] Aspect of the present invention can provide a
light source device capable of reliably fixing a lead wire
without involving decrease in light utilization efficiency
and a projector provided with the light source device.

[0012] An exemplary a light source device according
to an aspect of the present invention can include: a
light-emitting tube including a light-emitting portion that
emits a light beam through electrodes and a pair of seal-
ing portions provided on both sides of the light-emitting
portion and lead wires for making electrical continuity be-
tween the electrodes and an external power source, the
lead wires extending from the distal ends of the sealing
portions, respectively; and a reflector having a concave
reflecting surface that irradiates, from the opening there-
of, the light beam emitted by the light-emitting tube after
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being aligned in a predetermined direction.The
light-emitting tube is provided such that one of the pair
of sealing portions projects toward the light beam irradi-
ation front side of the reflector.The lead wire extending
from one of the sealing portions extends up to the opening
edge portion of the reflector.The lead wire has a
fold-down portion in which the lead wire extending up to
the opening edge portion of the reflector is bent along
the shape of the opening edge portion.

[0013] According to the exemplary light source device,
the lead wire extending from one of the sealing portions
that projects toward the light beam irradiation front side
of the reflector up to the opening edge portion of the re-
flector has the fold-down portion in which the lead wire
is sequentially bent along the shape of the opening edge
portion. With this configuration, the opening edge portion
is sandwiched by the fold-down portion to allow the lead
wire to be easily and reliably fixed to the reflector. As a
result, a satisfactory attachment intensity between the
lead wire and the reflector can be obtained, so that the
lead wire can bear an external force applied when the
lead wire is pulled, or conversely, pushed and contracted
during the wiring work in which the lead wires are routed
or when the lead wire experiences a shock, preventing
the lead wire from being slipped off or being displaced
from the distal end of the sealing portion. This prevents
the light-emitting tube from being broken or damaged
evenwhen the load caused by an external force is applied
to the welding point at the distal end of the sealing portion.
Therefore, it is possible to easily incorporate the light
source device in apparatuses such as a projector and to
increase reliability thereof.

[0014] Further, a hole or the like for fixing the lead wire
need not be formed in the reflector, avoiding a decrease
in light utilization efficiency.

[0015] In the exemplary light source device it is pref-
erable that the fold-down portion includes: a first bent
portion in which the lead wire extending from one of the
sealing portions toward the inner circumferential surface
of the opening edge portion is bent to the edge side of
the opening edge portion of the reflector along the inner
circumferential surface of the opening edge portion; a
second bent portion in which the lead wire bent in the
first bent portion is again bent along the end face of the
opening edge portion; and a third bent portion in which
the lead wire bent in the second bent portion is again
bent along the outer circumferential surface of the reflec-
tor.

[0016] According to the exemplary light source device,
the lead wire is folded down in such a manner to sandwich
the opening edge portion of the reflector in the thickness
direction thereof, so that a spring force of the fold-down
portion acts both on the inner and outer circumferential
surfaces of the reflector. With this configuration, the lead
wire can be fixed to the reflector more reliably. Further,
spring forces of the first, second, and third bent portions
are combined to act as resistance against each other,
contributing to reliable fixing between the lead wire and
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reflector.

[0017] Inthe exemplary light source device, it is pref-
erable that the reflector be an ellipsoidal reflector having
a ellipsoid of revolution shaped reflecting surface. Fur-
thermore, the light source device can include a sub-re-
flecting mirror that has a reflecting surface disposed op-
posite to the reflecting surface of the ellipsoidal reflector.
The reflecting surface of the sub-reflecting mirror can re-
flect the light beam irradiated by the light-emitting tube
toward the ellipsoidal reflector.

[0018] According to the exemplary light source device,
the light beam irradiated by the light-emitting portion and
directed to the opposite side of the reflecting surface of
the ellipsoidal reflector is reflected by the sub-reflecting
mirror in the direction toward the ellipsoidal reflector. As
a result, substantially all the light beams emitted by the
light-emitting portion are converged on the second focal
position situated on the light beam irradiation front side
by the ellipsoidal reflector, significantly increasing light
utilization efficiency.

[0019] Further, by providing the sub-reflecting mirror,
it is possible to reduce the opening diameter and dimen-
sionin the optical axis direction of the ellipsoidal reflector,
realizing miniaturization of the light source device.
[0020] Since the sealing portion projects beyond the
opening of the ellipsoidal reflector, it is hard to provide
the front glass or the like for covering the opening of the
reflector and therefore, difficult to fix the lead wire by in-
serting the lead wire between the edge portion of the front
glass and edge portion of the reflector. In the exemplary
lightsource device, however, the lead wire is reliably fixed
to the reflector by the fold-down portion, as described
above. Thus, the exemplary light source device can be
very useful for the light source device having the ellipsoi-
dal reflector and sub-reflecting mirror and in which the
sealing portion of the light-emitting tube projects beyond
the opening of the reflector.

[0021] In the exemplary light source device, it is pref-
erable that the lead wire including the fold-down portion
be disposed in a plane including the center axis of the
light beam irradiated by the reflector.

[0022] According to the exemplary light source device,
the dimension in which the lead wire crosses the light
path of the light beam irradiated by the reflector in the
area between one of the sealing portions to the opening
edge portion of the reflector is small, so that the light
shielding amount by the lead wire can be reduced thereby
contributing to an increase in light utilization efficiency.
[0023] Incidentally, when the opening of the reflector
is a circle, it is preferable that the lead wire extend from
the vicinity of the light emitting portion in accordance with
the radius position of the circle. Thus, the dimension in
which the lead wire crosses the light path of the light
beam irradiated by the reflector can be made to be the
shortest, so that the light shielding amount by the lead
wire can further be reduced.

[0024] In the exemplary light source device, it is pref-
erable that the lead wire including the fold-down portion
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further include a fourth bent portion in which the lead wire
extending from one of the sealing portions toward the
light emitting portion substantially along the center axis
of the light beam irradiated by the reflector is bent to the
opening end portion at the vicinity of the light emitting
portion.

[0025] According to the exemplary light source device,
the lead wire hardly shields a light in the portion where
the lead wire extends along the center axis direction of
the light beam irradiated by the reflector. Further, the
dimension in which the lead wire crosses the light path
of the light beam irradiated by the reflector in the area
between the vicinity of the light emitting portion and open-
ing edge portion of the reflector is small, so that the light
shielding amount by the lead wire can be reduced as
much as possible. This contributes to an increase in light
utilization efficiency.

[0026] Further, in the case where the ellipsoidal reflec-
tor that converges light beams on the second focal posi-
tion of the ellipsoid situated on the light beam irradiation
front side relative to the opening of the reflector is used,
the fourth bent portion is formed at the vicinity of the light
emitting portion, so that it is possible to wire the lead wire
suchthatthe lead wire crosses the light beam at positions
away from the second focal position. That is, by forming
the fourth bent portion at the vicinity of the light emitting
portion, itis possible to reduce the ratio of the area shield-
ed by the lead wire that crosses the converged light to
the area of the cross section of the converged light or-
thogonal to the irradiation direction. This is because the
irradiated light beam from the reflector is converged to-
ward the second focal position of the ellipsoid, so that
the cross sectional area thereof orthogonal to the light
beam irradiation direction is decreased. This configura-
tion can contribute to an increase in light utilization effi-
ciency.

[0027] An exemplary projector according to another
aspect of the present invention can modulate the light
beam irradiated by a light source in accordance with im-
age information to form an optical image and projects the
optical image in an enlarged manner, the projector in-
cluding the aforementioned light source device.

[0028] According to the exemplary projector, since the
light source device has the aforementioned effects and
advantages, the projector can obtain the same effects
and advantages as those of the light source device. That
is, the light source device is excellent in light utilization
efficiency, so that the projector can form a bright and
clear projection image. Further, the lead wire that makes
electrical continuity between the light-emitting portion
and an external power source is reliably fixed, easily in-
corporating the light source device in the projector and
thereby increasing product reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]
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FIG. 1 is a plan view schematically showing an op-
tical system of a projector according to an exemplary
embodiment of the present invention;

FIG. 2 is a perspective view showing a light source
lamp unit according to the aforesaid exemplary em-
bodiment;

FIG. 3 is a sectional side view of the light source
lamp unit according to the aforesaid exemplary em-
bodiment;

FIG. 4 is a sectional side view of the light source
lamp unit and illustrating a pathway of a light beam
irradiated by a light emitting section according to the
aforesaid exemplary embodiment;

FIG. 5 is a partial side sectional view of the light
source lamp unit according to the exemplary embod-
iment; and

FIG. 6 is a partial side sectional view of a related art
light source lamp unit.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0030] An exemplary embodiment according to as-
pects of the present invention will be described below
with reference to the accompanying drawings.

[0031] FIG. 1 is a schematic view showing an optical
system of a projector 1 according to an exemplary em-
bodiment. The projector 1 is an optical apparatus that
can form an optical image by modulating a light beam
irradiated by a light source in accordance with image in-
formation and project the optical image on a screen in
an enlarged manner. The projector 1 can include a light
source lamp unit 10 serving as a light source device, a
integrator illumination optical system 20, a color separat-
ing optical system 30, arelay optical system 35, an optical
device 40 and a projection optical system 50. Optical
elements of the optical systems 20 through 35 can be
housed with the positions thereof being adjusted within
an optical components casing 2 where a predetermined
illumination optical axis A is set.

[0032] The light source lamp unit 10 can irradiate the
light beam emitted by the light source lamp 11 after align-
ing in a predetermined direction to illuminate the optical
device 40, and include a light source lamp 11, an ellip-
soidal reflector 12, a sub-reflecting mirror 13 and a par-
allelizing concave lens 14, of which details will be de-
scribed below.

[0033] The light beam emitted by the light source lamp
11 isirradiated as a convergent light after the irradiating
direction thereof being aligned toward the front side of
the optical device by the ellipsoidal reflector 12, and is
collimated by the parallelizing concave lens 14 to be ir-
radiated to the integrator illumination optical system 20.
The center axis of the light beam irradiated by the ellip-
soidal reflector 12 is coincident with the illumination op-
tical axis A.

[0034] The integrator illumination optical system 20
can separate the light beam irradiated by the light source
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lamp unit 10 into a plurality of sub-beams to equalize the
in-plane illuminance of an illuminating area. The system
20 can include a first lens array 21, a second lens array
22,aPBS array 23, a condenser lens 24 and a reflection
mirror 25.

[0035] Thefirstlens array 21 functions as a light beam
separating optical element that separates the light beam
irradiated by the light source lamp 11 into a plurality of
sub-beams, and has a plurality of small lenses arranged
inamatrix on a plane orthogonal to the illumination optical
axis A, each profile of the respective small lenses being
arranged to be approximately similar to the profile of im-
age formation areas of liquid crystal panels 42R, 42G,
42B of the optical device 40 (described below).

[0036] The second lens array 22 is an optical element
for condensing the plurality of sub-beams separated by
the above first lens array 21, and has a plurality of small
lenses arranged in a matrix on a plane orthogonal to the
illumination optical axis A as the first lens array 21, how-
ever, each profile of the respective small lenses is not
required to correspond with the profile of the image for-
mation areas of the liquid crystal panels 42R, 42G, 42B
since the second lens array 22 is for condensing the light.
[0037] The PBS array 23 is a polarization conversion
element that can convert polarizing directions of the re-
spective sub-beams separated by the first lens array 21
into one linear polarized light of a predetermined direc-
tion.

[0038] Though not shown, the PBS array 23 has an
alternate arrangement of a polarization separating film
and a reflection mirror both inclined relative to the illumi-
nation optical axis A. The polarization separating film
transmits either P-polarized light beam or S-polarized
lightbeam contained in the respective sub-beams where-
as reflects the other polarized light beam. The reflected
polarized light beam is bent by the reflection mirror to be
irradiated in a direction to which the transmitted polarized
light beam is irradiated, i.e., in a direction along the illu-
mination optical axis A. One of the irradiated P-polarized
light beam and the S-polarized light beam is converted
by a phase plate provided on a light beam irradiation side
of the PBS array 23 so that the polarizing directions of
all polarized light beams are aligned. With the use of such
PBS array 23, the light beam irradiated by the light source
lamp 11 can be aligned as the polarized light beam in a
predetermined direction, so that the utilization ratio of the
light to be used in the optical device 40 can be enhanced.
[0039] The condenser lens 24 can condense the plu-
rality of sub-beams after passing the first lens array 21,
the second lens array 22 and the PBS array 23 to super-
pose the condensed light beam on the image formation
areas of the liquid crystal panels 42R, 42G, 42B. Though
the condenserlens 24 is a spherical lens inthe exemplary
embodiment, a light beam transmitting area thereof hav-
ing aflatlightincident side and a spherical lightirradiation
side, an aspherical lens having a hyperboloidal light ir-
radiation side may alternatively be used.

[0040] Thelightbeam irradiated by the condenser lens
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24 is bent by the reflection mirror 25 and irradiated to the
color separating optical system 30.

[0041] The color separating optical system 30 can
have two dichroic mirrors 31 and 32 and a reflection mir-
ror 33, the dichroic mirrors 31 and 32 separating the plu-
rality of sub-beams irradiated by the integrator illumina-
tion optical system 20 into three color lights of red (R),
green (G) and blue (B).

[0042] The dichroic mirrors 31 and 32 are optical ele-
ments each having a base on which a wavelength-selec-
tion film that reflects a light beam of a predetermined
wavelength and transmits a light beam of the other wave-
length is formed. The dichroic mirror 31 disposed on the
upstream of the optical path is a mirror that transmits the
red light and reflects other color lights. The dichroic mirror
32 disposed on the downstream of the optical path is a
mirror that reflects the green light and transmits the blue
light.

[0043] The relay optical system 35 can have an inci-
dent-side lens 36, a relay lens 38, and reflection mirrors
37 and 39, and guide the blue light transmitted through
the dichroic mirror 32 of the color separating optical sys-
tem 30 to the optical device 40. Incidentally, the relay
optical system 35 is used for the optical path of the blue
light in order to avoid deterioration in the light utilization
efficiency on account of light dispersion and the like
caused by the longer length of the optical path of the blue
light than the optical path of other color lights. Though
such arrangement is used in the exemplary embodiment
because of the longer optical path of the blue light, a
configuration may be employed in which the optical path
of the red light is lengthened and the relay optical system
35 is used for the optical path of the red light.

[0044] The red light separated by the above-described
dichroic mirror 31 is bent by the reflection mirror 33 and,
subsequently, fed to the optical device 40 through a field
lens 41. The green light separated by the dichroic mirror
32is directly fed to the optical device 40 through the field
lens 41. The blue light is condensed and bent by the
lenses 36, 38 and the reflection mirrors 37 and 39 of the
relay optical system 35 to be fed to the optical device 40
through the field lens 41. Incidentally, the field lenses 41
provided on the upstream of the optical path of the re-
spective color lights of the optical device 40 are provided
for converting the respective sub-beams irradiated by the
second lens array 22 into light beams parallel to the illu-
mination optical axis A.

[0045] The optical device 40 can form a color image
by modulating the incident light beam in accordance with
image information. The optical device 40 can include lig-
uid crystal panels 42 (42R, 42G, 42B) serving as an op-
tical modulator to be illuminated and a cross dichroic
prism 43 serving as a color-combining optical system. In
addition, incident-side polarization plates 44 are respec-
tively interposed between the field lenses 41 and the lig-
uid crystal panels 42R, 42G, 42B, and, through not shown
in the figure, irradiation-side polarization plates are re-
spectively interposed between the liquid crystal panels
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42R, 42G, 42B and the cross dichroic prisms 43 so as
to modulate the respective incident color lights through
the incident-side polarization plates 44, the liquid crystal
panels 42R, 42G, 42B and the irradiation-side polariza-
tion plates.

[0046] The liquid crystal panels 42R, 42G, 42B each
have a pair of light-transmissive glass substrates with
liquid crystal as electro-optic material sealed therebe-
tween to modulate the polarizing direction of the polar-
ized light beam irradiated by each incident-side polariza-
tion plate 44 in accordance with given image signal by
using, for instance, a polysilicon TFT as a switching el-
ement. Each image formation area of the liquid crystal
panels 42R, 42G, 42B for modulation has a rectangular
shape having diagonal length of 0.7 inch, for example.
[0047] The cross dichroic prism 43 is an optical ele-
ment that can combine the optical image irradiated by
the irradiation-side polarization plates and modulated for
each color light to form a color image. The cross dichroic
prism 43 can contain four right-angle prisms mutually
bonded in an approximately planarly-viewed square. Di-
electric multi-layer-films can be formed on the substan-
tially X-shaped boundaries where the four right-angle
prisms are mutually bonded. One of the X-shaped die-
lectric multi-layer films reflects the red light and the other
one reflects the blue light, the red light and the blue light
being bent by the dielectric multi-layer films and aligned
with the advancement direction of the green light, so that
the three color lights are combined.

[0048] The colorimage irradiated by the cross dichroic
prism 43 is projected by the projection optical system 50
in an enlarged manner to form a large-size image on a
screen (not shown).

[0049] FIG. 2 is a perspective view showing a light
source lamp unit 10 obliquely from behind.

[0050] Thelight source lamp unit 10 includes the afore-
mentioned light source lamp 11, ellipsoidal reflector 12,
sub-reflecting mirror 13, and the parallelizing concave
lens 14. The light source lamp unit 10 further includes a
holder 16 that holds the parallelizing concave lens 14,
and a lamp housing 15.

[0051] Thelightsourcelamp 11 as a light-emitting tube
has a silica glass tube with the central portion thereof
being spherically bulged, the central portion being a
light-emitting portion 111 and the portions extending on
both sides of the light-emitting portion 111 being a pair
of sealing portions 112 (first sealing portion) and 113
(second sealing portion). In the exemplary embodiment,
one of the sealing portions is a first sealing portion 112
whereas the other one is a second sealing portion 113.
[0052] A metal halide lamp is used as the light source
lamp 11 in the exemplary embodiment. Alternatively,
however, various types of lamps such as a discharge
type light-emitting tube including a high-pressure mercu-
ry lamp, a super high-pressure mercury lamp, and a xe-
non lamp, in which discharge light emission is made be-
tween a pair of electrodes, as well as a halogen lamp
may be used as the light source lamp 11.
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[0053] FIG. 3isasectional side view of the light source
lamp unit 10.
[0054] A pair of tungsten electrodes 114 spaced apart

with each other in a given interval, mercury, rare gas and
a small amount of halogen are sealed in the light-emitting
portion 111.

[0055] Metal foils 115 of molybdenum are inserted in
the sealing portions 112 and 113, respectively, the metal
foils 115 being electrically connected with the electrodes
114 in the light-emitting portion 111. The metal foils 115
are electrically connected to a lead wire 118 as an elec-
trode outgoing line, the lead wire 118 extending to the
outside of the light source lamp 11 from the sealing por-
tions 112 and 113. The lead wire 118 extending from the
distal end of the first sealing portion 112 is electrically
connected to a lead wire 200 through the fastener 116.
The lead wire 118 extending from the distal end of the
second sealing portion 113 is drawn to the outside
through a base cap 117 so provided as to cover the distal
end of the second sealing portion 113 and connected to
a lead wire 210. The lead wires 200 and 210 are con-
nected to the fastener 116 and base cap 117, respec-
tively, by soldering or by pressure bonding. When a pre-
determined voltage is applied through the lead wires 200
and 210 from an external power source, arc discharge
is generated between the pair of electrodes 114 and the
light-emitting portion 111 emits a light beam.

[0056] Asthelead wire 200 or 210, itis possible to use
a linear element made of metal such as nickel or gold,
or an alloy of these materials having the rigidity corre-
sponding to that of, e.g., a wire and capable of maintain-
ing the shape of the bent portion. The base cap 117 is a
member for protecting the second sealing portion 113.
The base cap 117 may be omitted when there is no need
touse it. The lead wire 118 to be drawn out from the distal
end of the second sealing portion 113 may be elongated
to be used as the lead wire 210. As the fastener 116, a
ring sleeve or a pressure connection terminal can be
adopted.

[0057] Aheating wire 119 is wound around the second
sealing portion 113 at the vicinity of the light-emitting por-
tion 111. The heating wire 119 allows current to flow
therethrough to induce electric discharge between the
electrodes 114 at the starting time of the projector 1. The
end portion of the heating wire 119 is welded to the fas-
tener 116 at the distal end of the first sealing portion 112.
Preheating effect of the heating wire 119 on the light emit-
ting portion 111 allows halogen cycle to start at an early
time, thereby lighting the light source lamp 11 quickly.
[0058] The ellipsoidal reflector 12 is an integral mold-
ing consisting of silica glass, sapphire glass, crystal,
fluorite, YAG (Yttrium Aluminium Garnet, Y3A15012),
and the like including a neck portion 121 and a ellipsoid
of revolution shaped reflecting portion 122 spreading
from the neck portion 121.

[0059] Aninsertion hole 123 is formed on the neck por-
tion 121 at the middle, and the second sealing portion
113 is disposed in the insertion hole 123.
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[0060] A reflecting surface 124 is obtained by forming
a dielectric multi-layer film on the surface of the reflecting
portion 122. The reflecting surface 124 serves as a cold
mirror that reflects visible lights and transmits infrared
rays or ultraviolet rays. It is preferable that the reflecting
surface 124 be formed by interlamination of a tantalum
compound and Si02, or a hafnium compound and Si02
using vacuum evaporation of a metal thin film, in view of
heat resistance.

[0061] When the above light source lamp 11 is fixed
to the ellipsoidal reflector 12, the second sealing portion
113isinsertedinto the insertion hole 123 of the ellipsoidal
reflector 12, the light source lamp 11 is disposed so that
the light-emission center between the pair of electrodes
114 in the light-emitting portion 111 is coincident with a
first focal position F1 of the ellipsoidal curve of the re-
flecting surface 124, and a silica-alumina inorganic ad-
hesive is filled inside the insertion hole 123.

[0062] The dimension of the reflecting portion 122 in
the direction of the illumination optical axis A is shorter
than the length of the light source lamp 11, so that when
the light source lamp 11 is fixed on the ellipsoidal reflector
12 as described above, the first sealing portion 112 of
the light source lamp 11 projects from a light incident side
opening edge 125 of the ellipsoidal reflector 12.

[0063] The sub-reflecting mirror 13is areflecting mem-
ber that is so disposed as to cover substantially the front
half of the light-emitting portion 111 of the light source
lamp 11 and to face the reflecting surface 124 of the
ellipsoidal reflector 12. A reflecting surface 131 of the
sub-reflecting mirror 13 is formed in a concave curve
along the spherical surface of the light-emitting portion
111. The sub-reflecting mirror 13 is manufactured using,
for example, a low-thermal expansion material such as
quartz or Neoceram, or a high-thermal conductive mate-
rial such as light-transmissive aluminum, sapphire, crys-
tal, fluorite, YAG (Yttrium Aluminium Garnet, Y3A15012).
Like the ellipsoidal reflector 12, the reflecting surface 131
is formed of a dielectric multi-layer film that reflects visible
lights and transmits infrared rays or ultraviolet rays.
[0064] The parallelizing concave lens 14 is a member
for collimating the light beam that has been emitted by
the light source lamp 11 and reflected in a predetermined
direction by the ellipsoidal reflector 12. A light beam in-
cident side surface 141 is formed in an aspherical shape,
e.g., a hyperboloidal shape and a light beam irradiation
side surface 142 thereof is formed in a flat shape.
[0065] Anti Reflection Coating (AR coating) is applied
on the light beam incident side surface 141, and an ul-
traviolet protection film is formed on the light beam irra-
diation side surface 142, thereby enhancing light utiliza-
tion efficiency and preventing the optical components
and the like disposed on the downstream of the light
source lamp unit 10 from being degraded due to influence
of ultraviolet rays.

[0066] The holder 16 has a cylindrical shape formed
in corresponding the opening edge portion 125 of the
ellipsoidal reflector 12, the holder 16 holding the outer
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circumferential edge of the parallelizing concave lens 14
on the side opposite to the ellipsoidal reflector 12 and
covering the opening of the ellipsoidal reflector 12. Fur-
ther, holder 16 prevents the scatter of broken glass piec-
es or the like of the light source lamp 11 upon burst of
the lamp 11.

[0067] The holder 16 has a double structure of a holder
main body 163 and a light absorption member 164 pro-
vided inside the holder main body 163.

[0068] The outside holder main body 163 is formed
from aninjection molded synthetic resin such as polyphe-
nylene sulfide (PPS) or Vectra (LCP) and is constituted
by a cylinder portion 161 and a holder portion 162, which
are integrally formed. The cylinder portion 161 has a cy-
lindrical shape corresponding to the shape of the opening
edge portion 125 of the ellipsoidal reflector 12, the cylin-
der portion 161 covering the light source lamp 11. The
holder portion 162 is so formed as to seal the light beam
irradiation side edge surface of the cylinder portion 161.
An opening 162A is formed at the holder portion 162, and
the parallelizing concave lens 14 is fitted to the opening
162A.

[0069] As the light absorption member 164 formed in-
side, various members capable of shielding the light to-
wards the holder main body 163 from the light source
lamp as well as having low reflectance and thereby ca-
pable of absorbing light may be adopted. In order to re-
duce reflectance, while having light shielding properties,
a metal plate made of aluminum, magnesium, titanium,
iron, copper, or an alloy of theses metals is used as a
base plate, and the inner surface of the base plate is
subjected to black alumite treatment or roughened by
anti-corrosion processing, etching, or the like.

[0070] Although the reflectance of pure aluminum
plate is about 80%, the application of the black alumite
treatment reduces the reflectance not greater than 20%.
Thus, the light beam incident on the light absorption
member 164 is reliably absorbed and shielded.

[0071] Corrosion resistance and light absorption prop-
erties of the light absorption member 164, which is based
on the black alumite treatment, protects the holder main
body 163, thereby preventing thermal degradation and
harmful gas such as siloxane from occurring.

[0072] Further, by means of the light absorption mem-
ber 164, heat resistance of the entire holder 16 can be
improved, so that a wide range of material options of the
holder main body 163 is available. Therefore, it is possi-
ble to take action toward reduction in weight and cost or
facilitation of molding.

[0073] As shown in FIG. 2, the lamp housing 15 is an
integral synthetic resin molding with an L-shaped cross
section, the lamp housing 15 having a horizontal portion
151 and the vertical portion 152.

[0074] The vertical portion 152 is a part for positioning
the ellipsoidal reflector 12 in the optical axis direction. An
opening 153 is formed on the vertical portion 152 along
the light beam irradiation side edge of the ellipsoidal re-
flector 12. The opening edge portion 125 of the ellipsoidal
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reflector 12 is fixed to the opening 153 by mechanical
pressing or adhesive. The holder 16 is also adhesively
fixed to the vertical portion 152.

[0075] The horizontal portion 151 engages with the
wall of the optical components casing 2 to conceal the
light source lamp unit 10 within the optical components
casing 2 to prevent light leakage. The horizontal portion
151 includes a terminal block 154 having a pair of screws
154A and 154B for electrically connecting the light source
lamp 11 to an external power source.

[0076] Incidentally, projections and recesses are pro-
vided on the horizontal portion 151 and the vertical por-
tion 152. The projections/recesses respectively engage
with recesses/projections formed inside the optical com-
ponents casing 2 so that the light-emission center be-
tween the electrodes 114 of the light source lamp 11 is
located on the illumination optical axis A of the casing 2.
[0077] Adescription will next be given of the light beam
irradiated by the light-emitting portion 111 with reference
to FIG. 4, which is a sectional side view of the light source
lamp unit 10. In FIG. 4, the heating wire 119 is omitted.
[0078] Of the light beam emitted from the light-emis-
sion center O of the light-emitting portion 111, a light
beam L1 directed to the ellipsoidal reflector 12 is reflected
by the reflecting surface 124 of the ellipsoidal reflector
12 to be irradiated toward a second focal position F2.
[0079] A light beam L2 irradiated from the light-emis-
sion center O of the light-emitting portion 111 and direct-
ed to the opposite side (light beam irradiation front side)
of the ellipsoidal reflector 12 is reflected by the reflecting
surface 131 of the sub-reflecting mirror 13 in the direction
toward the ellipsoidal reflector 12, and again reflected by
the reflecting surface 124 of the ellipsoidal reflector 12
to be converged on a second focal position F2. The light
source lamp 11 is disposed so that the light-emission
center between the electrodes 114 of the light-emitting
portion 111 is coincident with the first focal position F1
of the ellipsoidal curve of the reflecting surface 124, so
that the light beam emitted from between the electrodes
114 can be converged on the second focal position F2
by the ellipsoidal reflector and thereby can be used as a
point source.

[0080] As described above, the use of the sub-reflect-
ing mirror 13 allows the light beam irradiated by the light
emitting portion 111 toward the opposite side (light beam
irradiation front side) of the ellipsoidal reflector 12 to be
reflected in such a direction to enter the reflecting surface
124 ofthe ellipsoidal reflector 12. Therefore, substantially
all the light beams irradiated by the light emitting portion
111 are converged on the second focal position F2 of the
ellipsoidal reflector 12, thereby significantly increasing
light utilization efficiency.

[0081] Since substantially all the light beams irradiated
by the light emitting portion 111 can be converged on a
certain position and then irradiated as described above,
a satisfactory light intensity can be obtained irrespective
of the surface area of the reflecting surface 124. As a
result, it is possible to reduce the dimension of the ellip-
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soidal reflector 12 in the direction of the optical axis and
the opening diameter to realize miniaturization of the light
source lamp unit 10 and projector 1, as well as to easily
design the layout for incorporating the light source lamp
unit 10 in the projector 1.

[0082] A description will next be given of the shape
and wiring configuration of the lead wires 200 and 210
in the light source lamp unit 10, and a fixing mechanism
therefore.

[0083] Inthe exemplary embodiment, the lead wire 200
can be fixed to the ellipsoidal reflector 12.

[0084] FIG.5is asectional side view showing the light
source lamp 11, ellipsoidal reflector 12, and sub-reflect-
ing mirror 13 of the light source lamp unit 10. In FIG. 5,
the lamp housing 15 and holder 16 are omitted.

[0085] The lead wire 210 extending from the second
sealing portion 113 passes through the neck portion 121
and extends outside of the ellipsoidal reflector 12. The
drawn out distal end of the lead wire 210 is welded to the
screw 154B of the terminal block 154 (FIG. 2).

[0086] Since the first sealing potion 112 projects from
the opening of the ellipsoidal reflector 12 and the opening
of the ellipsoidal reflector 12 is covered by the holder 16,
the lead wire 200 extending from the first sealing portion
112 passes through the opening edge portion 125 of the
ellipsoidal reflector 12 and is drawn out of the ellipsoidal
reflector 12. The dawn out distal end of the lead wire 200
is welded to the screw 154A of the terminal block 154.
Inthe exemplary embodiment, the lead wire 200 has bent
portions that are formed by bending the lead wire 200.
[0087] Inthe plane including the center axis of the light
beam irradiated by the ellipsoidal reflector 12, the lead
wire 200 extends along the side surface of the first sealing
portion 112 from the fastener 116 of the first sealing por-
tion 112 to the portion near the light emitting portion 111,
where the lead wire 200 is bent substantially at right an-
gles to be directed toward the opening edge portion 125
of the ellipsoidal reflector 12, assuming L-shape when
viewed from the direction perpendicular to the center axis
of the light beam irradiated by the ellipsoidal reflector 12.
Thus, a first straight portion 201 between the fastener
116 and light emitting portion 111, a second straight por-
tion 202 between the light emitting portion 111 and open-
ing edge portion 125, and a fourth bent portion 203 be-
tween the first and second straight portions 201 and 202
are formed on the lead wire 200. When the reflecting
surface 124 of the ellipsoidal reflector 12 viewed from
the light beam irradiation front side of the ellipsoidal re-
flector 12 along the illumination optical axis A, the lead
wire 200 extends from the first sealing portion 112 to the
opening edge portion 125 in a straight line. That is, the
lead wire inside of the ellipsoidal reflector 12 is wired in
a virtual plane including the center axis of the light beam
irradiated by the ellipsoidal reflector 12.

[0088] The lead wire 200 extends along the illumina-
tion optical axis A in the first straight portion 201, so that
the first straight portion 201 of the lead wire 200 hardly
shields the light. Further, the lead wire 200 extends sub-
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stantially perpendicular to the illumination optical axis A
in the second straight portion 202, that is, the lead wire
200 crosses the light path of the light beam irradiated by
the ellipsoidal reflector 12 by the most direct way, so that
the light shielding amount by the lead wire 200 can be
reduced as much as possible. Further, the second
straight portion 202 extends up to the portion near the
light emission portion 111 and thereby the fourth bent
portion 203 is formed at the vicinity of the light emitting
portion 111, so that the second straight portion 202 starts
at the position retreated from the second focal position
of the ellipsoidal reflector 12. By forming the fourth bent
portion 203 nearer to the light emitting portion 111 as
described above, it is possible to reduce the ratio of the
area shielded by the second straight portion 202 that
crosses the converged light to the area of the cross sec-
tion of the converged light orthogonal to the irradiation
direction. This is because the irradiated light beam from
the ellipsoidal reflector 12 is converged toward the sec-
ond focal position of the ellipsoid, so that the cross sec-
tional area thereof orthogonal to the light beam irradiation
direction is gradually decreased along with approaching
the second focal position. This configuration can contrib-
ute to an increase in light utilization efficiency and, there-
fore, bright and clear projection image can be expected.
[0089] The lead wire 200 is again bent in accordance
with the shape of the opening edge portion 125 of the
ellipsoidal reflector 12 in such a manner to sandwich the
opening edge portion 125 in the thickness direction there-
of. The shape of the bent portion is maintained as a
fold-down portion 220.

[0090] Theleadwire 200is bentinasequential manner
in the fold-down portion 220 along the shape of the open-
ing edge portion 125 of the ellipsoidal reflector 12. Thus,
a first bent portion 221, a second bent portion 222, and
a third bent portion 223 are formed in the fold-down por-
tion 220 in the order mentioned from the inside of the
ellipsoidal reflector 12, that is, the reflecting surface 124
side.

[0091] More specifically, in the first bent portion 221,
the straight portion 202 of the lead wire 200 extending
from the portion near the light emitting portion 111 and
approaching to come close to the reflecting surface 124
is bent to the edge side of the opening edge portion 125
along the reflecting surface 124. In the second bent por-
tion 222, the lead wire 200 is bent at the inner circumfer-
ential edge in the opening edge portion 125 to the outer
circumferential edge side along the end face. In the third
bent portion 223, the lead wire 200 is bent at the outer
circumferential edge of the opening edge portion 125
along the outer circumferential surface of the ellipsoidal
reflector 12. As a result, the lead wire 200 assumes a
hook-shape corresponding to the shape of the opening
edge portion of the reflector. The spring force between
the bent portions 221, 222, and 223 biases the fold-down
portion 220 to sandwich the inner and outer circumfer-
ential surfaces of the ellipsoid reflector 12.

[0092] The hook-shape is altered in accordance with
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the shape of the reflector or light-emitting tube, wire con-
figuration of the lead wire, or the like. For example, in the
case where the lead wire comes into contact with the
inner side surface of the reflector at substantially the cent-
er portion, the lead wire may be bent to the opening inner
circumferential edge side at the contact portion, followed
by being bent to the opening outer circumferential edge
side at the opening inner circumferential side edge.
[0093] Simply by hooking the fold-down portion 220
having a hook-shape corresponding to the opening edge
portion 125 of the ellipsoidal reflector 12 over the same,
the lead wire 200 is reliably and easily fixed to the ellip-
soidal reflector 12 using the spring force between the
bent portions 221, 222, and 223. As a result, the intensity
of the attachment between the lead wire 200 and the
opening edge portion 125 of the ellipsoidal reflector 12
is increased so that the lead wire 200 does not slip off
the opening edge portion 125 of the ellipsoidal reflector
12 even in the case where an external force is applied
to the lead wire 200 when the lead wire 200 is pulled, or
conversely, pushed and contracted during the wiring
work in which the lead wires 200 and 210 routed or fixed
to the terminal block 154 or the like, or when the lead
wire 200 experiences an external shock. As described
above, the fold-down portion 220 of the lead wire 200 is
reliably fixed to the opening edge portion 125 of the el-
lipsoidal reflector 12 even when an external force is ap-
plied to the lead wire 200 extending along the outer cir-
cumferential side of the ellipsoidal reflector 12, suppress-
ing influence of the external force on the lead wire 200
extending in the inner circumferential side of the ellipsoi-
dal reflector 12. This prevents the lead wire 200 from
coming free of the welding point at the distal end of the
first sealing portion 112 and the light source lamp 11 from
being broken or damaged due to the load applied to the
welding point. Therefore, it is possible to easily perform
the wiring work of the lead wire 200 and to increase re-
liability of the light source lamp unit 10 and projector 1.
Further, simply by forming the fold-down portion 220, the
lead wire 200 can easily be drawn out without the need
of forming a hole or the like in the ellipsoidal reflector 12.
This eliminates inconvenience that light utilization effi-
ciency is decreased in proportion to the area of the hole.
[0094] The lead wire 200is folded down in such aman-
ner to sandwich the ellipsoidal reflector 12 in the thick-
ness direction thereof, so that the spring force between
the bent portions 221, 222, and 223 acts both on the inner
and outer circumferential surfaces of the ellipsoidal re-
flector 12. As a result, the opening edge portion 125 of
the ellipsoidal reflector 12 is tightly sandwiched by the
lead wire 200 both from the inner and outer circumferen-
tial sides, so that the lead wire 200 can be fixed to the
ellipsoidal reflector 12 more reliably.

[0095] The first sealing portion 112 projects beyond
the opening of the ellipsoidal reflector 12 in the above
configuration. Therefore, it is impossible to provide the
front glass or the like for the opening of the ellipsoidal
reflector 12 and therefore, impossible to fix the lead wire
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200 by inserting the lead wire 200 between the edge por-
tion of the front glass and opening edge portion 125 of
the ellipsoidal reflector 12. In the exemplary embodiment,
the lead wire 200is reliably fixed to the ellipsoidal reflector
12 by the aforementioned fold-down portion 220. Thus,
the fixing mechanism of the lead wire 200 according to
the exemplary embodiment can be very useful for the
light source lamp unit 10 having the ellipsoidal reflector
12 and sub-reflecting mirror 13 and in which the first seal-
ing portion 112 projects beyond the opening of the ellip-
soidal reflector 12.

[0096] The presentinvention is notlimited to the above
exemplary embodiment and can be changed and modi-
fied as in the following manner.

[0097] The shape and material of the light-emitting
tube, reflector, lead wire, or sub-reflecting mirror, and the
arrangement relationship between them are not limited
to the above exemplary embodiment.

[0098] While the ellipsoidal reflector 12 is used as a
reflector and the parallelizing concave lens 14 is used to
collimate the light beam that has been converged on the
second focal position F2 in the above exemplary embod-
iment, the present invention is not limited to this config-
uration. For example, a combination of a reflector having
a paraboloidal reflecting surface and a convex lens that
converges the light beam that has been reflected by the
reflector may be adopted. The reflector has any shape
as long as it serves as a convex lens.

[0099] Incidentally; in the above exemplary embodi-
ment, even a configuration in which the sub-reflecting
mirror 13 is not provided but the opening diameter of the
ellipsoidal reflector 12 and the dimension of the same in
the optical axis direction are increased can attain the ef-
fect and advantage of the present invention without prob-
lems.

[0100] Inthe above exemplary embodiment, while the
first straight portion 201 and second straight portion 202
that crosses the first straight portion 201 are formed in
the lead wire 200, the present invention is not limited to
such shape. For example, the lead wire is not bent at the
vicinity of the light emitting portion, but may extend in a
straight line from the distal end of the sealing portion to
near the opening edge portion of the reflector.

[0101] In short, the lead wire needs only to be bent at
least two times along the shape of the opening edge por-
tion of the reflector. With this configuration, a spring force
is caused in the two bent portions in the directions differ-
ent from each other, so that the lead wire can reliably be
fixed to the opening edge portion of the reflector in such
a manner that the two bent portions press the opening
edge portion.

[0102] Therefore, the bending direction, bending an-
gle, bending shape, bending number, and the like of the
lead wire are not limited to the above exemplary embod-
iment. For example, in the above exemplary embodi-
ment, it is possible to additionally form a V-shape bent
portion that goes and returns along the inner circumfer-
ential surface of the opening edge portion 125 of the el-
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lipsoidal reflector 12. With this configuration, the opening
edge portion 125 of the ellipsoidal reflector 12 is pressed
by the V-shape bent portion and fold-down portion 220
with a stronger force.

[0103] As the lead wire, it is possible to use a linear
element or the like made of metal such as nickel or gold,
or an alloy of these materials having the rigidity corre-
sponding to that of, e.g., a wire and capable of maintain-
ing the shape of the bent portion.

[0104] Since the first sealing portion 112 projects be-
yond the opening of the ellipsoidal reflector 12, it is diffi-
cult to cover the opening of the ellipsoidal reflector 12 in
the above exemplary embodiment. However, inthis case,
a glass plate having a hole through which the first sealing
portion 112 can be passed may be used to cover the
opening of the ellipsoidal reflector 12.

[0105] The presentinvention can be applied tothe front
type projector 1 that projects an image in a direction for
observing a screen as described in the above exemplary
embodiment, as well as to a rear-type projector that
projects an image in a direction opposite to the direction
for observing the screen.

[0106] While the preferred configuration, method, and
the like for carrying out the present invention are dis-
closed in the above descriptions, the present invention
is not limited to this. That is, while the present invention
has been illustrated and described in conjunction of a
specific preferred embodiment thereof, it is to be under-
stood that numerous changes and modifications may be
made to the shape, material, number, and other detailed
configurations described in the above embodiment by
those skilled in the art without departing from the spirit
and scope of the present invention.

[0107] Therefore, the descriptions disclosed in the
above that limit the shape, material, and the like are ex-
amples for making the present invention easier to under-
stand and do not limit the present invention. Accordingly,
descriptions made with names of the components in
which a part of or all of the limitations such as the shape,
material and the like have beenreleased can be regarded
as the present invention.

Claims
1. Alight source device, comprising:

a light-emitting tube including a light-emitting
portion that emits a light beam through elec-
trodes and a pair of sealing portions provided
on both sides of the light-emitting portion and
lead wires for making electrical continuity be-
tween the electrodes and an external power
source, the lead wires extending from the distal
ends of the sealing portions, respectively; and
a reflector having a concave reflecting surface
thatirradiates, from the opening thereof, the light
beam emitted by the light-emitting tube after be-
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ing aligned in a predetermined direction, where-
in

the light-emitting tube is provided such that one
of the pair of sealing portions projects toward
the light beam irradiation front side of the reflec-
tor, and

the lead wire extending from one of the sealing
portions extends up to the opening edge portion
of the reflector, the lead wire having a fold-down
portion in which the lead wire extending up to
the opening edge portion of the reflector is bent
along the shape of the opening edge portion.

The light source device according to claim 1, wherein
the fold-down portion includes: a first bent portion in
which the lead wire extending from one of the sealing
portions toward the inner circumferential surface of
the opening edge portion is bent to the edge side of
the opening edge portion of the reflector along the
inner circumferential surface of the opening edge
portion; a second bent portion in which the lead wire
bent in the first bent portion is again bent along the
end face of the opening edge portion; and a third
bent portion in which the lead wire bent in the second
bent portion is again bent along the outer circumfer-
ential surface of the reflector.

The light source device according to claim 1 or claim
2, wherein

the lead wire including the fold-down portion is dis-
posed in a plane including the center axis of the light
beam irradiated by the reflector.

The light source device according to any of claims 1
to 3, further comprising:

a sub-reflecting mirror that has a reflecting sur-
face,

wherein the reflector is an ellipsoidal reflector
having a ellipsoid of revolution shaped reflecting
surface,

the reflecting surface of the sub-reflecting mirror
isdisposed opposite to the reflecting surface of
the ellipsoidal reflector, and

the reflecting surface of the sub-reflecting mirror
reflects the light beam irradiated by the
light-emitting tube toward the ellipsoidal reflec-
tor.

The light source device according to claim 4, wherein
the lead wire including the fold-down portion further
includes a fourth bent portion in which the lead wire
extending from one of the sealing portions toward
near the light emitting portion substantially along the
center axis of the light beam irradiated by the reflec-
tor is bent to the opening end portion at the vicinity
of the light emitting portion.
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6.

A projector that modulates the light beam irradiated
by a light source in accordance with image informa-
tion to form an optical image and projects the optical
image in an enlarged manner, comprising the light
source device according to any of claims 1 to 5.
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